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Vsv. X X\3Xv3V.^X 


r^r^ AT" r^r^ A Ar^r* 


^^rp AO A rf^T'TTV A 
V. 1 M\^/\Vj 1 1 


1 dO 


CATCCCCTCC 


TCTGCCACCA 


TTGGGAACCG 


GGCAGTGCTG 


ACATGCTCAG 


200 


AACAAGATGG 


TTCCCCACCT 


TCTGAATACA 


CCTGGTTCAA 


AGATGGGATA 


250 


GTGATGCCTA 


CGAATCCCAA 


AAGCACCCGT 


GCCTTCAGCA 


ACTCTTCCTA 


300 


TGTC CTG AAT 


C CCAC AAC AG 


GAGAGCTGGT 


CTTTGATCCC 


CTGTCAGCCT 


350 


CTGATACTGG 


AGAATACAGC 


TGTGAGGCAC 


GGAATGGGTA 


390 
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(SEQ ID NO: 4) 








TPTPAnTfPP 

X >w ± \^J^\J X v_ v_ 


CTCGCTGTAG 


TCGCGGAGCT 


TT^ *T'TT"Tr"T"T' 
vjXVjyl XV_,Xvjl X 


1 v-L.L,AvjLrAvj» i 


bO 




CTGTTGTGCT 


CAGGTGCGCC 




VjVjCjOACAAAG 


100 




GAGAGGAAAC 


TGTTGTGCCT 


X 1 V-.A1 A x TG 


GCGATCCTGT 


150 




GGCATTGGGC 


AGTGTTACAG 


1 i Vjt-AL. lull 


CTGAACCTGA 


^ f\ t\ 
200 




CCTGAGAATA 


ATCCTGTGAA 


vjl 1Vj1L.V-.1Qj1 


Cj C, C T ACTCGG 


250 


wV_ XXXXV.XXw 


TCCCCGTGTG 


GAGTGGAAGT 


I IVjAv^UAAVjO 


AvjACACCACC 


3 00 


AGACTCGTTT 


GCTATAATAA 


CAAGATCACA 


V7V^ X Xl..\^Xi-iXv3 




0 C r» 

J i> U 


GACCTTCTTG 


CCAACTGGTA 


TCACCTTCAA 


V7 X V_ X VJxW-^rt. 


C^C^C^r^ A AO AO A 


A f\ r\ 
4 UU 


CTGGGACATA 


CACTTGTATG 


GTCTCTGAGG 


-MJ-iVj Vj V— VJ VjJ i-Vri 


0 A OOT* A T'OOO 


/I c rk 
4 b U 


GAGGTCAAGG 


TCAAGCTCAT 


CGTGCTTGTG 




AOOOT* AO AOT* 


c n n 
b U U 


TAACATCCCC 


TCCTCTGCCA 


CCATTGGGAA 


CCGGGCAGTG 


CTGACATGCT 


550 


CAGAACAAGA 


TGGTTCCCCA 


CCTTCTGAAT 


ACACCTGGTT 


CAAAGATGGG 


600 


ATAGTGATGC 


CTACGAATCC 


CAAAAGCACC 


CGTGCCTTCA 


GCAACTCTTC 


650 


CTATGTCCTG 


AATCCCACAA 


CAGGAGAGCT 


GGTCTTTGAT 


CCCCTGTCAG 


700 


CCTCTGATAC 


TGGAGAATAC 


AGCTGT 726 
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Ij L-AvjVa v-AAAvj 




/"'/-'O'T'OO A fOT 


PAP PPAP A AO 
Vj AVj V- V-AV— AAlj 


OTTOP AOO AP 




A TOT' A T^OOOT* 


OO A ATTn AOO 


AOOOTOO APA 


TPO ATP A PPP 


O APPPAPTAO 


1 on 
J. u u 


A OOTOT*/^ A A 


TO AOOT*rmo a 


P A PTOOTO A T 
v>A\^ X v^V. X VjA X 


OOO A APPA AP 


TPOTO AP AO A 
1 K^Kj X V7AV7AV7A 


X 3 U 


T A AO AT'T' AOT* 
1 AAvjA 1 1 AV« 1 


rz AriPTPPnTn 


TPP AP A A APT 
X ^V^AVjAAAv- X 


PTPTPTPTPP 


A AOOPP AP AO 
AA\J \^ V- tb^AL A^ 


0 n r» 
^ U U 


Tn 2i o a zi oxnn 


PAr:pr:GTTAT 


PP PTTP A PPP 




A ATn APO ATT 
AA 1 0 Av>VjA X 1 


0 Q. n 
^ D u 


ACZr^CWCTi AT 

^\jV— V_ J. JL \^J-\J-\. ± 


GPPAGGGTTP 


PPPPTTPTPP 


TPPPATPAPT 


T AT ATTTnriT 
X n X x-i XXX X 


n n 

^ U 




GAPTAATAAP 


PAGGGAAPPP 


ATP A A APT AP 


PAAPPPTA AP 


~> J w 




TTPAAGPPTG 


PGGTGATAGP 


PGAPTPAGGP 


TPPT ATTTPT 

X ^V,. X XXX X 


^ n n 

"* V/ W 




GGGPPAGGTT 


GGPTCTG AG P 


AGP AP AG PGA 


PATTGTPAAG 


J Vy 




AAGACTCCTC 


AAAGCTACTC 


AAGAPPAAGA 


PTGAGGPAPP 


^ V V/ 




APATAPPPPT 


TGAAAGPAAP 


ATPTAPAGTG 
XA X \^ X i^^>vX^w X \j 


AAPPAGTPPT 


^ V/ 


nnnAPTHHAP 


PAPTGAPATG 


GATGGPTAPP 


TTGGAGAGAP 


PAPTPPTPPP 


0 V \^ 


ppAnn A A ArjA 


nPPTGPPTGT 


PTTTPPPATP 


ATPPTPATPA 


TPTPPTTPTP 


n 

0 D u 


nTdT A TT^riT'n 

i V7 1 M 1 VjVj J. Vj 


nTTTTT A PP A 
V7 X X X X Xx-iV^^A 


TPPPPT AT AT 

X ^ \_ X i-i X J\ X 


P ATPOTOTnT 


OPO A An AO AT 


"7 0 0 


OOOA A OA A/T! A 


OOAT^TOT AO 
V3 ^ A 1 1 \_ X A V- 


r2A AnoAnoo A 

\J AA Vj V_ AVj \^ V* A 


VjVjVjV^Av- A A 


0 AO AO AOO 00 
I- AVj AVj AV^Lj V, 


T c n 


A A OO A OTOTO 


P AO A A A OO AT 
VjAVjAAAv_v_A X 


o i^r^r^cTT^rTT* 

IjAVjrVjVJ X VjVjV^L- 


A TOT'TOO O A A 


0 T*00 OT'O OTO 


0 0 n 
0 U U 


O A O TT2 A TTi A rS 

V_ AV7 1 V7A 1 V7AV7 


PP A A OTTOOO 


AO A A TOTOOO 
AVjAA i \_ 1 VjVjLj 


OO A AO A A OT* A 

vjV-AAL-AAL. x A 


OT'OT'O A T'O A O 
L. 1 i« 1 VjA 1 0 AL» 


Q a f\ 


PPPTTIPAT An 


rz A P APP APT A 


PPAP ATP ATP 


OOOO AO A TO A 
LjV^^L-AIjA X v-A 


A TOO OA AOTA 


Q n n 
i7 U U 


V— V— V— VJ V— X v3 


PTPPAP APAP 


TTPPTPTPP A 
X X \_V_ X w X wVJn 


TT A Tr2 A riTTT 

X X J-\ X \J^\3 XXX 




Q Q n 




TPTPTPTT A A 

X V3 X X v7 X X 


AAATPPPPPA 


TT APPPPAPP 


■ ATPTPPTP AP 


1 n n o 
± u u u 


ATAATTGCCT 


AGTPAGTPPT 


TGPPTTPTGP 


ATPPPPTTPT 


TPPPTPPTAP 


1 0 c: n 
X u 0 w 


PTPTPTTPCT 


GGATAGCCCA 


AAGTGTPPGP 


PTAPPAAPAP 


TPPAPPPPPT 


J. X 1/ V/ 


GGGAGTPACT 


GGCTTTGPPP 


TGG A ATTTG P 


PAPATPPATP 


TPAAPTA APP 


X X 3 V/ 


CAGPTGCTGG 


ATTTGGPTPT 

X X X >i7V7w X Vi« X 


GGG PPPTTPT 


APTATPTPTP 

fWJ X X \. X V. X V3 




JL 4& w V/ 


CTGGTACTCC 


TCTCTAAATA 


CCAGAGGGAA 


GATGCCCATA 


GCACTAGGAC 


1250 


TTGGTCATCA 


TGCCTACAGA 


CACTATTCAA 


CTTTGGCATC 


TTGCCACCAG 


1300 


AAGACCCGAG 


GGGAGGCTCA 


GCTCTGCCAG 


CTCAGAGGAC 


CAGCTATATC 


1350 


CAGGATCATT 


TCTCTTTCTT 


CAGGGCCAGA 


CAGCTTTTAA 


TTGAAATTGT 


1400 


TATTTCACAG 


GCCAGGGTTC 


AGTTCTGCTC 


CTCCACTATA 


AGTCTAATGT 


1450 


TCTGACTCTC 


TCCTGGTGCT 


CAATAAATAT 


CTAATCATAA 


CAGCAAAAAA 


1500 



AAA 1503 

Figure 4C 



o 
o 



B 

U 

U 

O 
O 
H 

O 

8 

H 

u 
o 

i 

o 
o 

o 

o 

u 
o 
u 

c-» 
u 

u 

H 

o 

H 

o 
o 

H 
H 

o 

■iij 

^ a 

i ^ 

o u 

uj E-f 



o 
o 
n 

o 

o 
o 

o 

a 

o 

H 
O 
O 
C-» 

o 

i 

O 

O 
H 

H 

H 
U 
H 
O 

o 

H 

O 

u 
<c 

H 
H 
O 
H 

o 
o 

u 

o 

u 

u 
u 

H 
U 
O 

H 
O 

H 
U 
O 
H 

8 

2 



o 
o 



O 
U 

Ft 
U 

< 

6 

<C 
O 

< 

H 

H 
O 
U 
f-» 

u 

u 

o 
u 

< 

< 
o 
< 
o 

o 

u 
u 

o 

H 
H 

O 

o 
o 

H 

o 
u 
u 
o 

H 
U 

H 

U 

H 

H 
O 
O 

O 
O 
H 

u 
o 
o 

H 



o 
o 

O 

o 

O 

H 
U 

U 
H 
O 

H 
< 

O 
H 
E- 
O 
< 

< 

< 

o 
o 

H 

o 
< 

^ 

o 
o 
o 
o 
< 

o 

H 
O 

u 
u 

H 

H 
U 

o 

H 
U 

u 
o 

H 
O 
H 
H 
O 

o 
o 

o 
o 
o 
o 
o 
< 

o 
< 



o 
o 
in 

H 
O 

u 
o 
o 
o 
u 
u 

o 
o 

o 
u 
< 

u 
u 
o 

H 
U 

U 
O 
H 
U 

o 

H 
H 

u 

U 

i 

u 

< 

u 
u 

U 
O 

H 

o 

H 

U 
O 

O 
U 
H 

^ 

E- 
U 

I 

U 
O 

o 

o 
o 



o 
o 
r- 

O 

O 

u 

rt: 

o 
o 

a 

H 

u 
o 

H 

< 
o 

H 

u 

U 
O 

< 

H 

U 
U 
U 
U 
H 

< 

H 
H 

U 

O 

o 

H 

U 
O 

< 

o 
< 

< 

u 
< 
u 
o 
u 

H 

o 

H 
O 
U 
H 
O 

< 

U 

u 

H 

O 
H 
O 

^ 











<— > 




o 


O 


o 


CO 


a\ 






Ft 


c 


fj 


fJ 


rj 


r J 


r > 


to 


V ' 




F-t 

C 


r J 




fO 




o 


rO 








s 


o 


ri 


o 










O 


rj 


■ ^ 












E-» 


lb- 




V 




3 




o 






rO 


o 




(-^ 






H 




s? 










O 








O 


CD 


CD 




F« 


r> 




r> 


fj 
















CJ 








o 






O 


H 






*. 






r ) 


r ) 


r ) 




t!) 




to 




s 




rj 


r J 






c 




r J 


















o 


v./ 




to 






r » 










r 1 

V-/ 






















V-/ 




r ) 






o 


o 


< 


< 






V — A 










t__i 
L ' 


fO 


f 1 






c_< 


r ) 


to 


f 1 




to 




r > 




r » 


r J 


r 1 


O 


o 


CJ 


< 


o 










CO 


to 






r 1 


r 1 




r> 






to 




s 




CJ 


to 


L 


C-t 

L 


o 






o 








O 


< 


O 


O 






^2 




U 




o 


O 


H 




H 


H 






O 








u 








U 


U 


H 




H 





o 

o 



o 
o 



o 
o 



U 
< 
CD 

O 

u 
o 
< 

o 
e> 
o 

< 

o 
o 



o 

CD 
H 

H 

H 

O 
E- 
H 
O 

I 

o 
o 

CD 



CD 
< 
C5 
CD 

o 

H 
O 

o 
o 

o 

CD 
£-» 
CD 
< 



H 
H 
H 
H 

O 
H 
CD 
H 
< 
CD 
CD 

a 

H 

H 
U 

u 
u 

o 
u 

CD 
CD 
< 

o 
u 

CJ 

u 
< 

O 
E- 
H 
CJ 

O 
H 
H 

H 

CJ 
CJ 

CD 
CD 

c:) 
< 

CJ 

< 
o 

H 
H 
O 

^ 

CD 
E-» 
CJ 
H 
O 

< 
O 

O 

o 

CJ 
CJ 
CD 
CD 

E-t 
CJ 
ht 
CJ 

o 
o 
o 

CJ 



o 
O 



CD 

CD 
< 

H 

o 
o 

CJ 

< 

H 
O 
H 

O 
hi 
U 
C5 

< 

CJ 

o 

CD 
CD 

CD 
< 

u 

o 
u 
< 

C5 
H 

U 

<c 

CD 
E- 

a 

E-^ 
O 
CJ 

H 

H 
CJ 
E-» 

a 

CD 

CD 
H 

U 

C!> 

H 
O 

e> 
<c 

CD 
E- 
H 
CJ 
H 

H 
O 
O 

I 

o 

H 

H 
CJ 

CD 
O 

§ 

O 
CD 
H 

CD 



O 
o 
m 



o 
o 



o 
o 
t^ 



o 
o 

CO 



CD 

CJ 
CJ 
H 

U 

CD 
H 
CJ 
U 
U 
CD 

U 

CJ 



in 



CD 
< 

U 

H 
U 

u 

CJ 
E- 
CJ 

i 

< 

CJ 
CD 
O 
E-» 
CJ 
O 

% 

CD 

% 

U 
H 
CJ 

CP 
H 
U 



O 

9 
o 

lU 

cn 



o u 
o o 

ID u 

u o 
o o 
< 
o u 
o o 
u u 
u o 

< 

u o 
o o 

o u 
o o 
u o 

o o 
o u 

o u 
u o 

< H 

u o 

o o 

u o 

o o 

o o 

u o 

H < 
O CI 

o o 
o o 
o o 

< H 

o o 

u o 

o o 

o u 

o o 

o o 

H < 

o o 

o o 

e> u 

o o 

< H 

u o 
o o 
o o 



-C E-» u> 

o u 

< H 

o o w 

u o 
u o a. 

o u 

H < 

o o > 



u 



< 



o 



o 
u 
o 

o o 



8 



< 



< 



u o 

< c-» 

< F- 

o o 
o o 
f- < 
o u 



< 



o 

E- < 
(J o 



< 



o o 



< 



o o 
u o 

H < 

u o 

< £- 
H < 

H < 

u o 
u o 
o u 
o o 

< e- 

r:5 

u o 
H < 

< 6- 

u u 
u o 
o o 
u o 

H < 

u o 

u o 
o u 
o o 
fc* < 

u o 

H < 

o u 



o u 
o u o 

o u 

O O DC 

si: 

o p o 

6 u > 
u o 
H < 

O O J 

o u 

o u 

H < s 

o o 

o o > 
o o 

H ^ 
o u 

< E- 

o o o 
o o 
u o 

< H 

o o 

e- < >* 
o o 

u o o 

3 i: 

o o o 
o u 
t- < 

U O J 

o o 
u o 

U O Q* 

o o 
< 

o u o 

H < 

< f- 

< » 

u o 

u o 

< 8* H 
CJ o 



ca 
< 



in 



< f-» 
o o 

o u o 

o o o* 

o o > 

o o 

^ H i«: 

o o 

< H 

U O X 

u o 

o u 

< t-» w 
o o 

E- < 

o o > 

< t- 

O O X 

o u 

U O J 

u o 

o u 

O O a: 




u o o 
u o 

E- < 

< E-« 
E- < 

< (r' 

O O X 

< _ 

O O Q 

o u 
o u o 

H < 

u o 
o o 

H < W 

u o 

< H 

O U Q 
E- < 
CP o 

u o o: 

< t- 

O O J 

l: 3 

e-i < tu 
o o 

o o 
o o 

< H H 

u o 

^ 

o o > 

c- < 

u o 

u o flu 

o u 

< E-i 

o o o 



U CJ Q 

< t-» 
o u 

< E^ K 

o u > 

o o 

H < ^ 

O CJ > 

3 !: 

(J o o 

u o 

5 H 2 

CJ o 

o o 

o o o 

t- < 

o u o 

H < 

o o 

U o a, 

H < 

o o 

< E- 

o o 

< H 

U L> O 

o o 

o o 

E- < S 



< 
o 

o 



E-i 

< 



o u u 

H < 

t3 U 

E- < O 

o u 

(J o 

< H H 

o o 

< E- 

t- < >* 

u o 

< H 



u 

CJ 
CJ> 

o 



o 
o 
o 

CJ 
CJ 



to 



o o oc 

< H 

O O Q 

O CJ Q 

o o 

H < 

< H S 

o o 

< H 

CP CJ ca 

CP o 

H < 

U C3 J 

U CJ 

U CP 

< E- H 
CJ CP 



CO 



CP u 

< H 
CP o 

H 5 J 
:5 I: 

CJ CP o 
(J c^ 

H < 

U O J 
U CP 
U CP 

H < to 

< E- 

< w 
S;! > 

< E- 

O U Q 



E- < 

< H HI 

O U 

c:> U 

< H oe 
CP o 

t-i < 

S 1: = 

CP o 



o u 

CP o 

< H 

o o 

CJ o 

CJ CP 

o o 

o o 

E- < 

o u 



o u 

O CP 

< E- H 
O 

E- ^ tu 

U CP 

CP u 

CP u o 

H < 

< H 

l: 3 ^ 

CP o 
CP u o 
o o 

CP o 

< i-» to 
o o 

o o 

C3 U O 
E- < 
U CJ 

o 

E- H 
CJ 
< 

CJ > 



CJ 
< 
CP 
E- 
O 



< E-« 
U CP 

< H 
CJ O 
CJ CP 
CJ CP 
CP O 

u o 

o o 

e- < 

o o 

H < 

o o > 

t- < 

CJ CP 

H < W 

O O 

H < 

U CJ J 



to 



< E- 
CJ CP 
O O 

CJ CP o* 

CP u u 

U CJ 

< E-» 

U CP o 



3 

CJ 

o 



CO 



O CJ 

CJ CJ 

E- < 

CJ CP 



to 



E- 
E- 

O U 

CP U tJ 

O O 

CJ CJ 

CJ O oC 

E- < 

O CP 

O U < 

O CJ 

< H 

CJ o o 

CJ CP 

$ t: 

CJ o 



3 



CJ o 

u o 



E- < 
CP CJ 

3 H 

O CJ 

E- < 

O O 

1:3 

< E- 

O O 

< E- 
CP U 
O CJ 
CJ CJ 

< E-i 
O CP 

< H 
CJ CP 

o o 

< E-» 
U CP 
CP CJ 

< H 
CP U 
E- < 
CJ CP 
H < 
O O 
CP CJ 

CP CJ 

^5 

CP CJ 
CP u 



to 



< 



o 



to 



CP 



CJ CP 

CP CJ 

CP u o 

CP CJ 

3 H 

CJ CP 

CJ CP 

o o < 

H < 

U CP 

< H t-» 

u o 




E- < 
CJ CP 
CP CJ 
CP U 



u 

E- 



CJ 
< 



CO 



to 



CP 

< 



u 

CO 



CJ o 

< H 
CP CJ Q 

O O 
U C3 
CP CJ < 

^5 

< E- >-» 

O O 
H < ^ 
CP CJ > 
CP u 

U CP 

o u < 
E-i < 

u o 

U CP cu 

31: 

O CJ 
H < 

H < b- 

U CP 

E- < 

U CP J 
< 

E-» < 

E- < J 

U CP 

U CP 

< H H 



to 



CP O 

E- < 2 

CJ O 

CJ CP 

E^ < 

CP CJ 

< E- 
U CP O 
CP U 

< 

< H at: 
CP u 

H < 

CP O > 

< H 
CJ CJ 

< h» 
E-« < 
O CP 

t- < CO 




E- 3 J 

CJ CP 

CJ O 

U CP o. 

U CP 

< t- 

E- < >* 

< E- 
CJ O 

< E- E- 
O CJ 

E- < 

< H S 
CJ o 
CJ CP 

E- e- 

E- 

U CP 

< e- 



3 



U CP 

CJ CP o. 

< E^ 

u o 

CP o < 

CP u 

< H 

CP CJ u 

t-i < 

O CP 

< E- 
O CJ 

5 H u: 

U CP 

U CJ 

< E- €-« 
CP U 

< E-« 

< E- Stf 
CJ CP 

E- < 

O U .J 

< H 

< 

u o J 

o u 

3 H 5tf 

< E^ 
U C3 

E-* < CO 

o o 

CJ CP 

E- < to 

O CP 

< ^ ^ 

CP CJ Q 

< H 

3 i::^ 

u o 

H < 

CP u > 

CP CJ 

I- < - 

o u > 

l: 3 



< 

CO 
(D 



C3) 



CM 



NO 



o r« 



o u> 



en 



CO 



O O CL 

u o 

o u 

D O O 

H < 

U O 

O O < 

H < 

U O 

< W 

o o 

< t- E- 



o 
< 
o 
•< 
o 
u 



u 



u 



f- < 

U O J 

o o 
< 

H < 

u o 

o u 

o u o 

t- < 

< t- 

O O Q 

u o 

H < 

< H s 

O O Q 
H < 

u p 

< t- 

o o 
I- < s 
u o 

O U Q 

o o 

•H n 
o \o 




o u _ 

< t- cc 
u o 

u o 

u u < 

< e- 

o o ^ 

o u < 

iSl: 

o o w 
u o 

< H 

t- < >• 

^ < ^ 

o o > 
t- < 

< c- 

O O X 

o o 

< t-« 

O O M 

^ ^ ^ 

o o o 
o o 

o o 

H < to 

< H 
o o 

< t- t-» 
u o 

5 H 
o u 
u o 

o o « 

H < 

o o 
t- < u 
u o 

O O J 

o u 

H < 

< t- X 



o o 

o o 

u o 

o o 

o u 

o o 
o u 

o o 

o o 

o u 

o u 

3 1: 

H < 
u o 
o o 

H < 

31: 

o o 

o o 

u o 

< t- 
o o 

< H 

u o 

< H 

u o 

u u 

o o 

t- < 

e> o 

f- < 

o u 

o u 
o u 



H < 

o o 
o u 

H < 

< H 

1:3 

H < 

e-i < 

o o 

o o 

u o 

H < 

o o 

3 t: 

u o 
u o 

u o 

u o 

o u 

< t- 
o o 

< H 

u o 

< H 
O U 



o u 
< 

H < 

o o 

o u 

u u 

o u 

u o 

o o 

o o 

H < 

3 l: 

o u 

< f-» 

o o 



u o 

o o 

< H 
o o 
e- < 
< 

o u 

f- < 

o u 

< H 

o o 

o o 

u o 

H < 

u o 

o o 

o u 

o u 

3 l: 

u o 

o u 

o o 

l: 3 

CJ o 

H < 

< H 
U O 

O O 

O U 

O O 

H < 

o u 

o u 

< H 



< 

u o 
o u 

H < 

o o 
u o 

iD U 

U O 

U O 

CI o 

o o 
u o 

< t- 

H < 

3 I: 

o o 
o o 
o u 

c- < 

3 I: 

u o 
t- < 

CJ o 

< H 
u o 
u o 

o o 
o u 
o o 

£- < 

< H 
O O 
H < 

< H 
O O 

< H 

U O 

U O 

< H 
H < 
O O 

< t- 

o u 
o u 

< H 

u o 

u u 
o o 

< H 

£- < 

< H 
U O 
O U 
H < 
U O 

U O 

U O 

U U 

< H 
O U 

< 

< H 

o o 

£- < 
O CJ> 

H < 

O O 

< I- 
H < 
U O 

5 H 

3^: 

u o 
o u 
u o 

O CJ 

H < 

U O 

I- < 

31: 

< H 
O O 
U O 

S 3 
3 i: 

U O 



o u 



< 



o 



H < 



< 



o u 

o u 

H < 

u o 

o o 

u o 

u o 

o o 

< H 



3 



1:3 

o o 

U O 

U O 

U U 

U O 

H < 
< H 

o o 
o o 

H < 

u o 

o o 

1:3 

u o 
u o 
o o 

H < 



u o 

u o 

u o 
< 

u o 

< H 
H < 
O O 
O O 

< 

1:3 

o o 

o u 

o u 

o o 

o u 

o u 

u o 

o o 

o u 

H < 

o o 

I- < 

CJ o 

< H 

o u 

< t- 

H < 

o o 



o 
u 
u 



3 

o 
o 



3 



CJ (J 

o u 
o u 

< H 
O CJ 
CJ o 

u o 

U CJ 

< H 
O CJ 

31: 

o o 

< t-» 
u o 
u o 

< H 
U O 
CJ o 
O CJ 

1: 3 

U CJ> 
E- < 

< t- 

u o 
c:> o 
o u 

t 3 

CJ U 
E- 

CJ 

3 

E- 
< 



3 

U 
H 

< 
E- 

CJ O 

< E- 

u o 

< H 
CJ CJ 
< 

U CJ 

< H 
t- < 

u o 

CJ o 

(J u 

E- < 

< E- 
U O 



< 



U CJ 

o u 

CJ u 



3 



0 


u 


TT 


3 


5 
< 




t 












rj 






CJ 








CJ 


< 


E- 


CJ 


U 


< 


(- 


c_> 




(J 




CJ 


CJ 


CJ 


CJ 


0 


CJ 


< 


r - 


0 


CJ 




3 


E-- 




u 


0 














U 


CJ 


e- 


*c 


u 


CJ 


t- 




t- 








< 


t- 


u 


0 




< 


< 




CJ 


u 


0 


u 


< 


E- 


CJ 


CJ 


u 


CJ 




< 


< 






< 


< 








CJ 


CJ 


0 


(J 


< 




u 


CJ 


0 


CJ 


< 


H 


CJ 


CJ 


0 




< 




0 


U 


< 




0 






< 


u 


0 


0 


CJ 


< 


E- 


u 




CJ 


CJ 


CJ 


0 


H 


< 


CJ 


CJ 




< 


0 


0 


0 


u 


< 


H 


u 




1- 


< 


u 


u 


0 


u 


0 


u 


< 





u o 



CD 
CD 



C3) 



O 

n 



o 



O 



01 
O 



O 

UJ 
CO 



O 

LU 
CO 



SEQ ID N0:8 



CCCAGAAGTTCAAGGGCCCCCGGCCTCCTGCGCTCCTGCCGCCGGGACCCTCGACCTCCT 
CAGAGCAGCCGGCTGCCGCCCCGGGAAGATGGCGAGCAGGAGCCGCCACCGCCTCCTCCT 
GCTGCTGCTGCGCTACCTGGTGGTCGCCCTGGGCTATCATAAGGCCTATGGGTTTTCTGC 
CCCAAAAGACCAACAAGTAGTCACAGCAGTAGAGTACCAAGAGGCTATTTTAGCCTGCAA 
AACCCCAAAGAAGACTGTTTCCTCCAGATTAGAGTGGAAGAAACTGGGTCGGAGTGTCTC 
CTTTGTCTACTATCT^CAGACTCTTCAAGGTGATTTTAAAAATCGAGGTGAGATGATAGA 
TTTCAATATCCGGATCAAAAATGTGACTU^GAAGTGATGCGGGGAAATATCGTTGTGAAGT 
TAGTGCCCCATCTGAGCAAGGCCAAAACCTGGAAGAGGATACAGTCACTCTGGAAGTATT 
AGTGGCTCCAGCAGTTCCATCATGTGAAGTACCCTCTTCTGCTCTGAGTGGAACTGTGGT 
AGAGCTACGATGTCAAGACAAAGAAGGGAATCCAGCTCCTGAATACACATGGTTTAAGGA 
TGGCATCCGTTTGCTAGAAAATCCCAGACTTGGCTCCCAAAGCACCAACAGCTCATACAC 
AATGAATACAAAAACTGGAACTCTGCAATTTAATACTGTTTCCAAACTGGACACTGGAGA 
ATATTCCTGTGAAGCCCGCAATTCTGTTGGATATCGCAGGTGTCCTGGGAAACGAATGCA 
AGTAGATGATCTCAACATAAGTGGCATCATAGCAGCCGTAGTAGTTGTGGCCTTAGTGAT 
TTCCGTTTGTGGCCTTGGTGTATGCTATGCTCAGAGGAAAGGCTACTTTTCAAAAGAAAC 
CTCCTTCCAGAAGAGTAATTCTTCATCTAAAGCCACGACAATGAGTGAAAATGTGCAGTG 
GCTCACGCCTGTAATCCCAGCACTTTGGAAGGCCGCGGCGGGCGGATCACGAGGTCAGGA 
GTTCTAGACCAGTCTGGCCAATATGGTGAAACCCCATCTCTACTAAAATACAAAAATTAG 
CTGGGCATGGTGGCATGTGCCTGCAGTTCCAGCTGCTTGGGAGACAGGAGAATCACTTGA 
ACCCGGGAGGCGGAGGTTGCAGTGAGCTGAGATCACGCCACTGCAGTCCAGCCTGGGTAA 
CAGAGCAAGATTCCATCTCAAAAAATAAAATAAATAAATAAATAAATACTGGTTTTTACC 
TGTAGAATTCTTACAATAAATATAGCTTGATATTC 



Figure 7 



OLI2162 (35936.f1) 
SEQ 10 no: 12 



TCGCGGAGCTGTGTTCTGTTTCCC 



OLI2163 (35936.p1) 

SEQ ID NO: 13 

TGATCGCGATGGGGACAAAGGCGCAAGCTCGAGAGGAAACTGTTGTGCCT 



OLI2164 (35936.f2) 

SEC 10 no: 14 



ACACCTGGTTCAAAGATGGG 



OLI2165 (35936.r1) 

SEQ ID NO: 15 

TAGGAAGAGTTGCTGAAGGCACGG 



OLI2166 (35936.f3) 

SEQ ID no: 16 

TTGCCTTACTCAGGTGCTAC 



OLI2167 (35936. r2) 

SEQ 10 NO: 17 

ACTCAGCAGTGGTAGGAAAG 



Figure 8 
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Frame Score Match Pet 

A33 human A33 antigen precursor - Homo sapiens +1 246 81 30 



A33_human - A33 antigen precursor - Homo sapiens (319 aa) 
Score - 246 (86.6 bits). Expect = 2.8e-1 9, P = 2.8e-1 9 
Identities = 81/268 (30%), Positives = 131/268 (48%), at 121,17, Frame = +1 



DNA40628 121 LALGSVTVHSSEPEVRIPENNPVKLSCAYSGFSSPR VEW - KFDQGDTTRLVC - - YNN 

A33_human 17 VTVDAISVETPQDVLRASQGKSVTLPCTYHTSTSSREGLIQWDKLLLTHTERWIWPFSN 

SEQ 10 NO:24 

DNA4 0628 283 K- - ITAS - YEDRVTFL PTGITFKSVTREDTGTYTCMVS EEGGNSYGEVKVK 

***** ** .* * *** * ** . **. . .♦. 

• • • 

A33_human 77 KNYIHGELYKNRVSISNNAEQSDASITIDQLTMADNGTYECSVSLMSDLEGNT- -KSRVR 

DNA4 0628 427 LIVLVPPSKPTVNI PSSATIGNRAVLTCSEQDGSPPSEYTWFKDGI VMPTNPKSTRAFSN 

* ******** * *** *** ,.*** .*.* *. * 
A33 human 13 5 LLVLVPPSKPECGIEGETIIGNNIQLTCQSKEGSPTPQYSWKRYNILNQEQP 



DNA4 0628 607 SSYVLNPTTGELV - FDPLSASDTGEYSCEARNGYGTPMTSNAVRMEAVERNVGV I VA 

* .*. * .* ***,*** . * . . ** . * 

A33 human 187 LAQPASGQPVSLKNISTDTSGYYICTSSNEEGTQFCNITVAVRSPSMNVALYVGIAV 



DNA40628 775 AVLVTL.IL.LGILVFGIWFAYSRGHFDRT- -KKGTSSKKVIYSQP 

* . **..**... ** * * *. . * . * 

A33 human 244 GWAALIIIGIIIY CCCCRGKDDNTEDKEDARPNREAYEEP 



Figure 10A 



Score = 245 (86.2 bits). Expect = 3.6e-19, P = 3.6e-19 
Identities = 83/273 (30%), Positives = 131/273 (47%), at 112,12, Frame = +1 



DNA4 0628 112 LCSL- -ALGSVTVHSSEPEVRIPENNPVKLSCAYSGFSSPR VEW-KFDQGDTTRLVC 

SEQ ID NO:25 

it-k -k * * -k -k * k k k k k k k 

A3 3 human 12 LCAWVTVDAISVETPQDVLRASQGKSVTLPCTYHTSTSSREGLIQWDKLLLTHTERVVI 

SEQ ID NO:26 



DNA4 0628 274 YNNK - - ITAS - YEDRVTFL PTG I TFKSVTREDTGTYTCMVSEEGGNS YGEVK 

kk k k kk kk k k kkk * kk k k 

B • • • « • « 

A33 human 72 WPFSNKNYIHGELYKNRVSISNNAEQSDASITIDQLTMADNGTYECSVSLMS-DLEGNTK 



DNA4 0628 421 - -VKLIVLVPPSKPTVNIPSSATIGNRAVLTCSEQDGSPPSEYTWFKDGIVMPTNPKSTR 

* * kkkkkkkk k kkk kkk kkk k k k k 

A33 human 131 SRVRLLVLiVPPSKPECGIEGETIIGNNIQLTCQSKEGSPTPQYSWKRYNILNQEQP 



DNA40628 595 AFSNSSYVLNPTTGELV-FDPLSASDTGEYSCEARNGYGTPMTSNAVRMEAVERNVGV- - 

kkk k kkk k kk k kk 

A33 human 187 LAQPASGQPVSLKNISTDTSGYYICTSSNEEGTQFCNITVAVRSPSMNVALYV 



DNA40628 766 - IVAAVLVTLILLGILVFGIWFAYSRGHFDRT- - KKGTSSKKVIYSQP 

* * kkk k k 

A33 human 240 GIAVGWAALIIIGIIIY CCCCRGKDDNTEDKEDARPNREAYEEP 



Figure 10B 



SEQ 10 NO:9 

MARRSRHRLLH.LLRYI.WALGYHKAYGFSAPKDQQWTAVEYQEAILACKTPKKTVSSR 
LEWKKLGRSVSFVYYQQTLQGDFKNRAEMIDFNIRIKNVTRSDAGKYRCEVSAPSEQGQN 
LEEDTVTLEVLVAPAVPSCEVPSSJVLSGTWELRCQDKEGNPAPEYTWFKDGIRLLENPR 
LGSQSTNS S YTMNTKTGTLQFNTVSKLDTGE YS CE ARNS VGYRRC PGKRMQVDDLN I SG I 
lAAWWALVISVCGIiGVCYAQRKGYFSKETSFQKSNSSSKATTMSENVQWLTPVIPALW 

KAAAGGSRGQEF 



Figure 1 1 



SEQ ID NO:6 A33_^ium i mvgkmwpvlwt 

SEQ ID NO:1 40628 l MGTKAOVERKLtCLFILAIL 
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5EPEVRI PENNP V K L 
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42 P 
49 $ 



IcItIyIh T S t[s]s[r|6 6 t I o|w]d[k1l LIT »ReRvP|< WPP S |n~K N YfTlH G E L (y]k N 
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Figure 12 



SEQ ID NO:6 A33_hLnn 
SEQ ID NO:2 45416 



A33Jium 
45416 



1 M v[g|k M W P vlTlw T L C A V R Vm 
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A E 0 S 
V - P G 



A33jium 100 A S I T I 0 O L T M A b N G T Y E C S V S . L M S 
45416 96 V S L 0 L S T L E M 0 0 a S hIyItIcIeUt WO T P 



L E G N T K S R V fl C L vk V P P S 

GMOVVROK ITEL RVQKL S V SK PTV 



A33jTLBn 143 K P £ C G I E G E T I I G N ^ M Q L T 
45416 146 T T G S G Y G F T V P qIgIm rIiIs|l|q 
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Figure 13 



SEQ ID N0:6 A33_Jium i - • M v G K 
SEQ ID NO:9 35638 i M A R R S R 



M w p vjinvf tIlIc a V Rplr v o a i fslv e t p [qIdIvIl r[a| 

H R L lIiJl lyR Y L v|vJa LGYHKAYG F [sJa P K d|o|o|vJv T |aJ 



S O G K S V T L P C 
V E Y 0 E A I L aIc 



A33_>Tum 
35638 
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cIe V P S S A L S G 



In n I qIHt 
|t V V e|iJr 
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s[p]TfplQpjs[w]K R Y nITIl N qIFIqIpIl A Q P 

n[pJa[pJe|yJt [w|f k d g[iJr l l [eJn[pJr L G S 
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Figure 1 4 



SEQ ID N0:10 jam i 
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cDNA hybridization of A33 homolog 40628 to human tissues 
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Elevated mRNA for Murine JAM in CRF2.4 -/- Colitic Mice 

Compared to Wildtype Mice 




100 



CO 
CO 
Q) 

gL 

X 

in 

o 
> 



10-! 



0.01 




0.1 t; 




n=4 



1 I I I I I I I t I I I I T I i I I I I I I 



to 
E 
E 



OJ 



S2 



z 




(X tr / A o a: ^ 
!J ? 5 o» S 5 



Figure 20 



PIN370 Binds to the Cell Surface of Human Neutrophils 
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Normal Osteoarhtritis 
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